Tinea capitis rarely occurs in renal transplant recipients. We report this living-related renal transplant patient receiving cyclosporine-based therapy who initially presented with severe exfoliation of the scalp with yellowish-white scales and marked hair loss. The lesions extended to the frontal area and both cheeks, resulting in several skin ulcers with perifocal erythematous inflammatory changes, and palpable cervical lymph nodes. A biopsy of a skin lesion revealed fungal infection and culture yielded Microsporum canis. The patient mentioned an outbreak of ringworm in her breeding dogs during this period. After adequate treatment of the patient and her infected animals with griseofulvin and disinfection of the environment, her skin lesions resolved dramatically, with regrowth of hair. [J Chin Med Assoc 2008;71(9):477-480] 
Introduction
Renal transplant recipients receiving immunosuppressive agents are at increased risk of developing malignancies, cardiovascular diseases and opportunistic infections, 1, 2 but infectious alopecia caused by tinea capitis (TC) rarely occurs. Fungal infection is a major cause of infectious alopecia. Zoophilic dermatophytes are fungal organisms that primarily infect animals and can be transmitted to humans. Microsporum canis is the predominant pathogen that affects animals worldwide. It rarely infects human beings, but when it does, it will cause localized or widespread pustules or abscesses over the scalp with progressive hair loss which may extend to the face (tinea faciei) and can occur in association with cervical lymphadenopathy, frequently called "Kerion of Celci".
We report a case of TC caused by M. canis infection in a renal transplant recipient who is a dog breeder. The lesion was successfully treated with griseofulvin for 8 weeks without any complications.
Case Report
This 48-year-old female patient with a history of endstage renal disease due to IgA nephropathy received a living-related renal transplantation from her mother in February 2001. She received cyclosporine 150 mg/day and mycophenolate mofetil 1 g/day but no corticosteroid. She did not experience any allograft rejection episodes, and her renal function was maintained at around 0.9 mg/dL. In February 2006, she complained of severe exfoliation of the scalp with marked hair loss on clothes and pillows, comb, and room floors. Topical ketoconazole (2%) shampoo (Nizoral shampoo ® ) was suggested, but symptoms deteriorated and resulted in several patches with yellowish-white scales over the whole scalp ( Figure 1A ). The lesions even extended to the frontal area and both cheeks, and there were several skin ulcers with perifocal erythematous inflammatory changes (Figure 2A) hydroxide (KOH) was positive. Microscopic examination of the scalp biopsy disclosed numerous arthrospores within hair follicles causing an ectothrix infection, and the perifocal region, dermis, and epidermis were all infiltrated with a dense number of inflammatory cells consisting of a mixture of neutrophils, lymphocytes, histiocytes, plasma cells, and eosinophils ( Figure 3A ). The fungal elements were found mainly within the follicles and absent in the dermis ( Figure 3B ). The fungal culture of the specimen yielded M. canis. The patient received treatment with griseofulvin 1 g/day and topical ketoconazole shampoo. An outbreak of ringworm had occurred in her breeding dogs during the period of her onset of skin lesions. All the infected dogs were isolated and treated by a veterinarian. The whole environment was disinfected to prevent reinfection. The skin ulcers and scaling of the scalp dramatically improved within 2 weeks and subsequently resolved, with hair regrowth 8 weeks later ( Figures 1B and 2B ), while fungal culture became negative. However, there was some cicatricial alopecia.
Discussion
Dermatophytes are usually restricted to the nonliving cornified layer of the epidermis because of their inability to penetrate viable tissue of an immunocompetent host. The organisms colonize and obtain nutrients from the keratin tissues to cause infections of the skin, hair and nails. The chronic use of immunosuppressive agents impairs cell-mediated immunity within the skin. The epidermal Langerhans cells responsible for major defense against dermatophytes may be suppressed in such a situation. The defective or lack of cell-mediated immunity and persistent presence of pathogenic fungi in the host environment will predispose to invasion of the host by dermatophytes and elicit infection. In the past 40 years, public health has improved significantly in Taiwan, and only sporadic cases of TC are reported. In the most recent report, T. tonsurans was the most common cause of TC in southern Taiwan; 3 it causes more than 95% of these infections in the United States. 4 Since M. canis is almost always reported in solid organ transplant patients, HIV-positive patients and autoimmune patients, it is believed that the infection is due to abnormal susceptibility of the host with depressed immune status, rather than to the virulence of the fungus. 5 There are 2 possible mechanisms whereby zoophilic dermatophytes cause more severe infection in humans than other anthropophilic species. Firstly, high levels of hydrolytic enzymes (keratinases) secreted by these organisms cause increased invasion. 6 Secondly, M. canis does not respond well to topical antifungal agents, which permits infections to persist. The low prevalence and atypical presentation of TC in adults require a high index of clinical awareness for diagnosis. Although we suggested topical antifungal shampoo to treat the scaling of the scalp initially, this patient remained exposed to the infected dogs and environment for 2 months. The lesions may extend to the face (tinea faciei) in association with "Kerion of Celci". The destroyed hair follicles and replacement with scar tissue may cause permanent hair loss, and cicatricial alopecia is inevitable. A delay in diagnosis sometimes leads to severe scarring and inappropriate invasive therapies, such as surgical excision of presumed abscesses or pseudotumor. 7 Griseofulvin is a first-line, well-tolerated antifungal therapy. Following oral ingestion, it reaches the skin and hair and is deposited primarily in keratin precursor cells, rendering these cells resistant to fungal infections. Only 17% of TC patients are treated with griseofulvin for more than 6 weeks; the short duration of oral antifungal use implies poor compliance due to inconvenient dosage and duration. 8 Other clinical data suggest the intermittent use of itraconazole or terbinafine for treatment without any side effects or recurrence in immunocompromised patients, 9 and can improve patient quality of life and reduce interaction between antifungal drugs and immunosuppressive agents. Itraconazole showed favorable clinical and mycological responses following 1-4 weeks of therapy, but the curative rates were lower when the causative organism was M. canis. 10 Our patient was treated with griseofulvin 1 g/day for 8 weeks. Meanwhile, the environment was thoroughly disinfected and the patient kept away from the infected animals. Her graft function remained stable. There was no appreciable drug interaction between griseofulvin and cyclosporine. In summary, this case highlights the possibility of a zoophilic dermatophyte in renal transplant patients who have intimate contact with infected animals. Early diagnosis followed by appropriate treatment, isolation and treatment of the infected animals and disinfection of the environment are cornerstones for successful management of this rare complication. 
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Infectious alopecia in a renal transplant patient A B Figure 3 . (A) Numerous arthrospores (arrows) were found within the hair follicles causing an ectothrix infection, and the perifocal region, dermis, and epidermis were all infiltrated with a dense number of inflammatory cells consisting of a mixture of neutrophils, lymphocytes, histiocytes, plasma cells, and eosinophils (PAS stain, original magnification 100×). (B) The fungal elements (arrows) were found primarily within the follicles and absent in the dermis in the scalp biopsy (PAS stain, original magnification 600×).
